Objective: The purpose of this study was to analyze clinic and radiologic features of the 69 odontoma cases and present a rare case of erupted compound odontoma in the oral cavity.
Introduction
Odontomas are odontogenic tumors, which are considered developmental malformations of dental tissues. These tumors are formed from enamel and dentin, and can have variable amounts of cement and pulp tissues. According to radiographic, microscopic, and clinical features, two types of odontomas are recognized: Complex and compound odontomas. A compound odontoma forms a conglomeration of small structures resembling teeth, whereas a complex odontoma forms an irregular mass in a disorderly pattern. [1] [2] [3] The etiology of odontomas remains unknown, although local trauma, infection, and genetic factors have been suggested. Their growth is typically slow and asymptomatic. Therefore, odontomas are generally diagnosed by routine radiological examination in the second and third decades of the life. [4] [5] [6] Most of the odontomas are found in the areas of the upper incisors and canines, followed by the antero-and postero-inferior regions. Complex odontomas are more often found in the area of the second and third lower molars. These lesions tend to be located between the roots of erupted teeth, or between the deciduous and permanent dentition.
Radiologically, odontomas present as a well-defined radiopacity situated in bone surrounded by a radiolucent halo, typically encompassed by a thin sclerotic line. The developmental stages can be identified based on radiological features and the degree of calcification of the lesion. The first stage is characterized by radiolucency; the second stage shows partial calcification, and the third stage exhibits predominant tissue calcifications with the surrounding radiolucent halo. Compound odontomas show an irregular radiopaque image composed of multiple radiopacities, which correspond to the so-called denticles. In the complex lesion, radiopacity is not specific; disorganized, irregular, single or multiple mass is identified. [11] [12] [13] Erupted odontomas, especially compound type were rarely seen in the clinical practice. The present study reports our experience with 69 odontomas and a rare case of erupted compound odontoma. To date, 12 cases of erupted compound odontomas are reported in the literature; the last case was reported by Hanemann et al. and to our knowledge our case is the 13 th compound odontoma.
Material and Methods
We The 69 cases were diagnosed based on clinical history, physical examination, radiological examination (panoramic, occlusal, periapical X-ray and computed tomography), and histopathological analysis of the surgical specimen.
The Chi-square test was performed to determine the statistical significance of differences in prevalence of findings between the sexes, between upper and lower jaws, between the right and left sides of the patient, as well as the type of odontoma and complications. Differences with P < 0.05 were considered statistically significant.
Results
Histopathologically, 20 (28.9%) complex odontomas and 49 (71%) compound odontomas were found. 35 (50.7%) cases were in the maxilla, and 34 (49.3%) cases were in the mandible [ Table 1 ].
The average age of complex odontoma diagnosis was 32.5 years. The sex distribution was 12 (60%) females and 8 (40%) males. There were 11 (55%) complex odontomas located in the mandible and 9 (45%) cases in the maxilla.
Complex odontomas associated with unerupted teeth were detected in 10 (50%) cases. Most of the cases 9 (45%) were located in the area of lower second or third molars. There were no cases associated with missing teeth.
Radiographically, in the complex lesions, radiopacity was not specific and disorganized, irregular, single or multiple masses were observed. Radiographically, compound odontomas demonstrated an irregular radiopaque image composed of multiple radiopacities, surrounded by a narrow radiolucent halo. Histologically, compound lesions were composed of many small denticles with a greater degree of morphologic differentiation.
All of the 69 odontomas were surgically removed. In three patients, associated unerupted teeth were orthodontically treated. In the remaining cases, associated unerupted teeth were surgically extracted due to poor prognosis. There was no statistically significant difference between the sexes, between upper and lower jaws, and between the right and left sides of the patient, the type of odontomas and complications.
Case of erupted compound odontoma
A 19-year-old man was referred to our clinic by his dentist for evaluation of a radiopaque lesion in anterior maxillar region of the second quadrant that caused impaction of the left canine tooth. There was a history of swelling in the left anterior maxillary region for 4 years in his anamnesis, and he received orthodontic treatment 3 years ago. His medical history was unremarkable.
Intraoral examination revealed a white colored tooth-like structure erupting into the oral cavity. It was located in Figure 1 ]. The panoramic and periapical radiographs showed impaction of the upper left canine tooth and multiple small tooth-like radiopaque structures in this same quadrant [ Figure 2 ]. The treatment consisted of surgical removal of the lesion, followed by histopathological study, which confirmed the diagnosis of compound odontoma [ . Orthodontic treatment offered to the patient, but he refused treatment because of military service. The canine teeth erupted without the need for orthodontic traction at 6 months postoperative follow-up period [ Figure 6 ]. 
Discussion
Odontomas are benign tumors that are frequently seen in oral pathology, and they are usually asymptomatic. A number of studies have examined a large series of odontomas, and they have been identified as the most frequent odontogenic tumors. [13] [14] [15] There is no consensus among authors regarding gender predilection. The male/female ratio of complex odontomas varies from 1:0.8 to 1.6:1, and the ratio of compound odontomas varies from 1.2:1 to 1:1. [16] Although some differences exist in the literature, there is a general agreement on equal sex incidence. [17] In the present study, the female predilection was observed for both compound (2:1) and complex (1.5:1) odontomas.
Regarding patient age at the time of diagnosis, these lesions can be diagnosed at any age. The majority of authors report a peak incidence in the second decade of life consistent with our results. [17, 18] Some studies have reported a correlation between patient age and the type of odontoma. It has been reported that compound odontomas are diagnosed at an earlier age than complex odontomas. [4, 17, 19] With regard to the relation between patient age and tumor type, our results are in line with the literature. [14, 17] In our study, compound odontomas were diagnosed at an earlier age than complex lesions.
In relation to tumor location, the majority of the compound odontomas are found in the anterior maxilla while the most common location of complex odontomas is the posterior mandible followed by the anterior maxilla. [20, 21] In the present study, the location of both the complex and compound odontomas exhibited a similar pattern.
The complex form of odontomas is less common than the compound type and is more often associated with unerupted teeth. The results of our study are consistent with previous research, and we observed a clear predominance of compound lesions over complex odontomas, 2.5:1. [13, 20] However, contrary to some reports, we found that compound odontomas are associated with the unerupted teeth more often than complex lesions.
Odontomas are generally asymptomatic. However, they can, at times, cause signs and symptoms (e.g. delayed eruption or impaction, pain, infection) that lead to the conduction of X-ray examinations, which, in turn, reveal the presence of an odontoma. [4] In such cases, in line with our results, the upper incisors and canines are the most commonly affected teeth. The treatment of choice is generally surgical removal to prevent associated complications. Clinical and radiographic follow-up should be performed when surgical treatment is deferred. [21, 22] If no signs or symptoms appear, they can remain within the bone for many years without producing clinical manifestations. Rarely, there are some manifestations, such as cyst formation as a dentigerous cyst and a calcifying epithelial odontogenic cyst. [23, 24] The eruption of odontomas is rare and in the literature of the 21 reported cases of odontoma, nine were compound odontomas and 12 were complex odontomas. [25, 26] Finally, Hanemann et al. [27] reported the 12 th case of erupted compund odontoma. The presented case is the 13 th case of erupted compound odontoma reported in the English literature. Erupted odontomas are generally seen in older people. It is likely that resorption of the edentulous part of the alveolar process plays a role, or reactive growth of the capsule may lead to this situation. [5] In younger age, eruption may be occur because of bone remodeling that might have resulted from the presence of dental follicles.
Although odontomas are usually asymptomatic, their eruption into the oral cavity can give rise to pain or inflammation. [22] Our case was asymptomatic, but it was associated with impacted canine tooth. There is no general agreement on the best management approach for impacted teeth associated with odontomas. The treatment choices are surgical extraction, fenestration, orthodontic traction or regular clinical and radiological follow-up. [11, 25] In our case, impacted canine tooth spontaneously erupted into the oral cavity without orthodontic traction.
Conclusion
Compound odontomas rarely erupt into the mouth and tend to be associated to impacted teeth. The treatment of choice is surgical removal of the odontoma, followed by histological analysis. In the case of odontomas associated to impacted teeth, the teeth should be preserved in wait of spontaneous eruption, or alternatively fenestration followed by orthodontic traction is indicated. Regular follow-up period is crucial to evaluate the prognosis of these teeth.
